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ATGGGCGCACTGGCCCGGGCGCTGCTGCTGCCTCTGCTGGCCCAGTGGCTCCTGCGCGCC 

MGALARALLLPLLAQWLLRA 

CCCCGGAGCTGGCCCCCGCGCCCTTCACGCTGCCCCTCCGGGTGGCCGCGGCCACGAAC 

APELAPAPFTLPLRVAAATN 

CGCGTAGTTGCGCCCACCCCGGGACCCGGGACCCCTGCCGAGCGCCACGCCGACGGCTTG 

RVVAPTPGPGTPAERHADGL 

GCGCTCGCCCTGGAGCCTGCCCTGGCGTCCCCCGCGGGCGCCGCCAACTTCTTGGCCATG 

ALALE PALAS PAGAANFLAM 

GTAGACAACCTGCAGGGGGACTCTGGCCGCGGCTACTACCTGGAGATGCTGATCGGGACC 

VDNLQGDSGRGYYLEMLIGT 

CCCCCGCAGAAGCTACAGATTCTCGTTGACACTGGAAGCAGTAACTTTGCCGTGGCAGGA 

PPQKLQI LVDTGS SNFAVAG. 

AC C C CG C AC T C CT AC AT AG AC ACGT ACTTTG AC AC AG AG AGGT C TAG C AC AT AC CG CT C C 

TPHSYIDTYFDTERSSTYRS 

AAGGGCTTTGACGTCACAGTGAAGTACACACAAGGAAGCTGGACGGGCTTCGTTGGGGAA 

KGFDVTVKYTQGSWTGFVGE 

GACCTCGTCACCATCCCCAAAGGCTTCAATACTTCTTTTCTTGTCAACATTGCCACTATT 

DLVTI PK GFNTSFLVNIATI 

TTTGAATCAGAGAATTTCTTTTTGCCTGGGATTAAATGGAATGGAATACTTGGCCTAGCT 

FESENFFLPGIKWNGILGLA 

TATGCCACACTTGCCAAGCCATCAAGTTCTCTGGAGACCTTCTTCGACTCCCTGGTGACA 

YATLAKPSSSLETFFDSLVT 

CAAGCAAACATCCCCAACGTTTTCTCCATGCAGATGTGTGGAGCCGGCTTGCCCGTTGCT 

QANI PNVFSMQMCGAGLPVA 

GGATCTGGGACCAACGGAGGTAGTCTTGTCTTGGGTGGAATTGAACCAAGTTTGTATAAA 

GSGTNGGSLVLGGIEPSLYK 

GGAGACATCTGGTATACCCCTATTAAGGAAGAGTGGTACTACCAGATAGAAATTCTGAAA 

GDIWYTPIKEEWYYQIEILK 

TTGGAAATTGGAGGCCAAAGCCTTAATCTGGACTGCAGAGAGTATAACGCAGACAAGGCC 

LEIGGQSLNLDCREYNADKA 

ATCGTGGACAGTGGCACCACGCTGCTGCGCCTGCCCCAGAAGGTGTTTGATGCGGTGGTG 

IVDSGTTLLRLPQKVFDAVV 

GAAGCTGTGGCCCGCGCATCTCTGATTCCAGAATTCTCTGATGGTTTCTGGACTGGGTCC 

EAVARASLI PEFSDGFWTGS 

CAGCTGGCGTGCTGGACGAATTCGGAAACACCTTGGTCTTACTTCCCTAAAATCTCCATC 

QLACWTNSETPWSYFPKISI 

TACCTGAGAGATGAGAACTCCAGCAGGTCATTCCGTATCACAATCCTGCCTCAGCTTTAC 

YLRDENSSRSFRITILPQLY 

ATTCAGCCCATGATGGGGGCCGGCCTGAATTATGAATGTTACCGATTCGGCATTTCCCCA 

IQPMMGAGLNYECYRFGISP 
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TCCACAAATGCGCTGGTGATCGGTGCCACGGTGATGGAGGGCTTCTACGTCATCTTCGAC 

STNALVIGATVMEGFYVI FD 

AGAGCCCAGAAGAGGGTGGGCTTCGCAGCGAGCCCCTGTGCAGAAATTGCAGGTGCTGCA 

RAQKRVGFAAS PCAEIAGAA 

GTGTCTGAAATTTCCGGGCCTTTCTCAACAGAGGATGTAGCCAGCAACTGTGTCCCCGCT 

VSEISGPFSTEDVASNCVPA 

CAGTCTTTGAGCGAGCCCATTTTGTGGATTGTGTCCTATGCGCTCATGAGCGTCTGTGGA 

QSLSEPILWIVSYALMSVCG 

GCCATCCTCCTTGTCTTAATCGTCCTGCTGCTGCTGCCGTTCCGGTGTCAGCGTCGCCCC 

AILLVLIVLLLLPFRCQRRP 

CGTGACCCTGAGGTCGTCAATGATGAGTCCTCTCTGGTCAGACATCGCTGGAAATGAATA 

RDPEVVNDESSLVRHRWK 



GCCAGGCCTGACCTCAAGCAACCATGAACTCAGCTATTAAGAAAATCACATTTCCAGGGC 
AGCAGCCGGGATCGATGGTGGCGCTTTCTCCTGTGCCCACCCGTCTTCAATCTCTGTTCT 
GCTCCCAGATGCCTTCTAGATTCACTGTCTTTTGATTCTTGATTTTCAAGCTTTCAAATC 
CTCCCTACTTCCAAGAAAAATAATTAAAAAAAAAACTTCATTCTAAACCAAAAAAAAAAA 

AAAA 
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ATGGCCCAAGCCCTGCCCTGGCTCCTGCTGTGGATGGGCGCGGGAGTGCTGCCTGCCCAC 

MAQALPWLLLWMGAGVLPAH 

GGCACCCAGCACGGCATCCGGCTGCCCCTGCGCAGCGGCCTGGGGGGCGCCCCCCTGGGG 

GTQHGIRLPLRSGLGGAPLG 

CTGCGGCTGCCCCGGGAGACCGACGAAGAGCCCGAGGAGCCCGGCCGGAGGGGCAGCTTT 

LRLPRETDEEPEEPGRRGSF 

GTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACC 

VEMVDNLRGKSGQGYYVEMT 

GTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCA 

VGSPPQTLNILVDTGSSNFA 

GTGGGTGCTGCCCCCCACCCCTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACA 

VGAAPHPFLHRYYQRQLSST 

TACCGGGACCTCCGGAAGGGTGTGTATGTGCCCTACACCCAGGGCAAGTGGGAAGGGGAG 

YRDLRKGVYVPYTQGKWEGE 

CTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTCACTGTGCGTGCCAACATT 

L GTD LVS I PHG PNVTVRAN I 

GCTGCCATCACTGAATCAGACAAGTTCTTCATCAACGGCTCCAACTGGGAAGGCATCCTG 

AAIT ESDKFFI NGSNWEGIL 

GGGCTGGCCTATGCTGAGATTGCCAGGCTTTGTGGTGCTGGCTTCCCCCTCAACCAGTCT 

GLAYAE IARLCGAGFPLNQS 

GAAGTGCTGGCCTCTGTCGGAGGGAGCATGATCATTGGAGGTATCGACCACTCGCTGTAC 

EVLASVGGSMI IGGIDHSLY 

ACAGGCAGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTATGAGGTGATCATTGTG 

TGSLWYTPIRREWYYEVI IV 

CGGGTGGAGATCAATGGACAGGATCTGAAAATGGACTGCAAGGAGTACAACTATGACAAG 

RVEINGQDLKMDCKEYNYDK 

AGCATTGTGGACAGTGGCACCACCAACCTTCGTTTGCCCAAGAAAGTGTTTGAAGCTGCA 

SIVDSGTTNLR LPKKVFEAA 

GTCAAATCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCCTGATGGTTTCTGGCTAGGA 

VKSIKAASSTEKFPDGFWLG 

GAGCAGCTGGTGTGCTGGCAAGCAGGCACCACCCCTTGGAACATTTTCCCAGTCATCTCA 

EQLVCWQAGTTPWNIFPVIS 

CTCTACCTAATGGGTGAGGTTACCAACCAGTCCTTCCGCATCACCATCCTTCCGCAGCAA 

LYLMGEVTNQSFRITILPQQ 

TACCTGCGGCCAGTGGAAGATGTGGCCACGTCCCAAGACGACTGTTACAAGTTTGCCATC 

YLRPVEDVATSQDDCYKFAI 

TCACAGTCATCCACGGGCACTGTTATGGGAGCTGTTATCATGGAGGGCTTCTACGTTGTC 

SQSSTGTVMGAVIMEGFYVV 

TTTGATCGGGCCCGAAAACGAATTGGCTTTGCTGTCAGCGCTTGCCATGTGCACGATGAG 

FDRARKRIGFAVSACHVHDE 
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TTCAGGACGGCAGCGGTGGAAGGCCCTTTTGTCACCTTGGACATGGAAGACTGTGGCTAC 
FRTAAVEGPFVTLDMEDCGY 
AACATTCCACAGACAGATGAGTCAACCCTCATGACCATAGCCTATGTCATGGCTGCCATC 
NIPQTDESTLMTIAYVMAAI 
TGCGCCCTCTTCATGCTGCCACTCTGCCTCATGGTGTGTCAGTGGCGCTGCCTCCGCTGC 
CALFMLPLCLMVCQWRCL RC 
CTGCGCCAGCAGCATGATGACTTTGCTGATGACATCTCCCTGCTGAAGTGAGGAGGCCCA 
LRQQHDDFADDI SLLK 



TGGGCAGAAGATAGAGATTCCCCTGGACCACACCTCCGTGGTTCACTTTGGTCACAAGTA 
GGAGACACAGATGGCACCTGTGGCCAGAGCACCTCAGGACCCTCCCCACCCACCAAATGC 
CTCTGCCTTGATGGAGAAGGAAAAGGCTGGCAAGGTGGGTTCCAGGGACTGTACCTGTAG 
GAAACAGAAAAGAGAAGAAAGAAGCACTCTGCTGGCGGGAATACTCTTGGTCACCTCAAA 
TTTAAGTCGGGAAATTCTGCTGCTTGAAACTTCAGCCCTGAACCTTTGTCCACCATTCCT 
TTAAATTCTCCAACCCAAAGTATTCTTCTTTTCTTAGTTTCAGAAGTACTGGCATCACAC 
GCAGGTTACCTTGGCGTGTGTCCCTGTGGTACCCTGGCAGAGAAGAGACCAAGCTTGTTT 
CCCTGCTGGCCAAAGTCAGTAGGAGAGGATGCACAGTTTGCTATTTGCTTTAGAGACAGG 
GACTGTATAAACAAGCCTAACATTGGTGCAAAGATTGCCTCTTGAAAAAAAAAAAAA 
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ATGGCCCAAGCCCTGCCCTGGCTCCTGCTGTGGATGGGCGCGGGAGTGCTGCCTGCCCAC 

MAQALPWLLLWMGAGVLPAH 

GGCACCCAGCACGGCATCCGGCTGCCCCTGCGCAGCGGCCTGGGGGGCGCCCCCCTGGGG 

GTQHGIRLPLRSGLGGAPLG 

CTGCGGCTGCCCCGGGAGACCGACGAAGAGCCCGAGGAGCCCGGCCGGAGGGGCAGCTTT 

LRLPRETDEEPEEPGRRGSF 

GTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACC 

VEMVDNLRGKSGQGYYVEMT 

GTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCA 

VGSPPQTLNI. LVDTGSSNFA 

GTGGGTGCTGCCCCCCACCCCTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACA 

VGAAPHPFLHRYYQRQLSST 

TACCGGGACCTCCGGAAGGGTGTGTATGTGCCCTACACCCAGGGCAAGTGGGAAGGGGAG 

YRDLRKGVYVPYTQGKWEGE 

CTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTCACTGTGCGTGCCAACATT 

LGTDLVSI PHGPNVTVRANI 

GCTGCCATCACTGAATCAGACAAGTTCTTCATCAACGGCTCCAACTGGGAAGGCATCCTG 

AAI T E SDKF F I NGSNWEG I L 

GGGCTGGCCTATGCTGAGATTGCCAGGCCTGACGACTCCCTGGAGCCTTTCTTTGACTCT 

GLAYAEIARPDDSLEPFFDS 

CTGGTAAAGCAGACCCACGTTCCCAACCTCTTCTCCCTGCAGCTTTGTGGTGCTGGCTTC 

LVKQTHVPNLFSLQLCGAGF 

CCCCTCAACCAGTCTGAAGTGCTGGCCTCTGTCGGAGGGAGCATGATCATTGGAGGTATC 

PLNQSEVLASVGGSMI IGGI 

GACCACTCGCTGTACACAGGCAGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTAT 

DHSLYTGSLWYTPIRREWYY 

GAGGTCATCATTGTGCGGGTGGAGATCAATGGACAGGATCTGAAAATGGACTGCAAGGAG 

EVI IVRVE INGQDLKMDCKE 

TACAACTATGACAAGAGCATTGTGGACAGTGGCACCACCAACCTTCGTTTGCCCAAGAAA 

YNYDKSIVDSGTTNLRLPKK 

GTGTTTGAAGCTGCAGTCAAATCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCCTGAT 

VFEAAVKS I KAASSTEKFPD 

GGTTTCTGGCTAGGAGAGCAGCTGGTGTGCTGGCAAGCAGGCACCACCCCTTGGAACATT 

GFWLGEQLVCWQAGTTPWNI 

TTCCCAGTCATCTCACTCTACCTAATGGGTGAGGTTACCAACCAGTCCTTCCGCATCACC 

FPVI SLYLMGEVTNQSFRIT 

ATCCTTCCGCAGCAATACCTGCGGCCAGTGGAAGATGTGGCCACGTCCCAAGACGACTGT 

ILPQQYLRPVEDVATSQDDC 

TACAAGTTTGCCATCTCACAGTCATCCACGGGCACTGTTATGGGAGCTGTTATCATGGAG 

YKFAI SQSSTGTVMGAVIME 
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GGCTTCTACGTTGTCTTTGATCGGGCCCGAAAACGAATTGGCTTTGCTGTCAGCGCTTGC 

GFYVVFDRARKRIGFAVSAC 

CATGTGCACGATGAGTTCAGGACGGCAGCGGTGGAAGGCCCTTTTGTCACCTTGGACATG 

HVHDEFRTAAVEGPFVTLDM 

GAAGACTGTGGCTACAACATTCCACAGACAGATGAGTCAACCCTCATGACCATAGCCTAT 

EDCGYNIPQTDESTLMTIAY 

GTCATGGCTGCCATCTGCGCCCTCTTCATGCTGCCACTCTGCCTCATGGTGTGTCAGTGG 

VMAAI CALFMLPLCLMVCQW 

CGCTGCCTCCGCTGCCTGCGCCAGCAGCATGATGACTTTGCTGATGACATCTCCCTGCTG 

RCLRCLRQQHDDFADDI SLL 

AAGTGAGGAGGCCCATGGGCAGAAGATAGAGATTCCCCTGGACCACACCTCCGTGGTTCA 

K 



CTTTGGTCACAAGTAGGAGACACAGATGGCACCTGTGGCCAGAGCACCTCAGGACCCTCC 
CCACCCACCAAATGCCTCTGCCTTGATGGAGAAGGAAAAGGCTGGCAAGGTGGGTTCCAG 
GGACTGTACCTGTAGGAAACAGAAAAGAGAAGAAAGAAGCACTCTGCTGGCGGGAATACT 
CTTGGTCACCTCAAATTTAAGTCGGGAAATTCTGCTGCTTGAAACTTCAGCCCTGAACCT 
TTGTCCACCATTCCTTTAAATTCTCCAACCCAAAGTATTCTTCTTTTCTTAGTTTCAGAA 
GTACTGGCATCACACGCAGGTTACCTTGGCGTGTGTCCCTGTGGTACCCTGGCAGAGAAG 
AGACCAAGCTTGTTTCCCTGCTGGCCAAAGTCAGTAGGAGAGGATGCACAGTTTGCTATT 
TGCTTTAGAGACAGGGACTGTATAAACAAGCCTAACATTGGTGCAAAGATTGCCTCTTGA 
ATTAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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ATGGCCCCAGCGCTGCACTGGCTCCTGCTATGGGTGGGCTCGGGAATGCTGCCTGCCCAG 

MAPALHWLLLWVGSGMLPAQ 

GGAACCCATCTCGGCATCCGGCTGCCCCTTCGCAGCGGCCTGGCAGGGCCACCCCTGGGC 

GTHLGIRLPLRSGLAGPPLG 

CTGAGGCTGCCCCGGGAGACTGACGAGGAATCGGAGGAGCCTGGCCGGAGAGGCAGCTTT 

LRLPRETDEESEEPGRRGSF 

GTGGAGATGGTGGACAACCTGAGGGGAAAGTCCGGCCAGGGCTACTATGTGGAGATGACC 

VEMVDNLRGKSGQGYYVEMT 

GTAGGCAGCCCCCCACAGACGCTCAACATCCTGGTGGACACGGGCAGTAGTAACTTTGCA 

VGSPPQTLNILVDTGSSNFA 

GTGGGGGCTGCCCCACACCCTTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACA 

VGAAPHPFLHRYYQRQLS ST 

TATCGAGACCTCCGAAAGGGTGTGTATGTGCCCTACACCCAGGGCAAGTGGGAGGGGGAA 

YRDLRKGVYVPYTQGKWEGE 

CTGGGCACCGACCTGGTGAGCATCCCTCATGGCCCCAACGTCACTGTGCGTGCCAACATT 

LGTDLVS I PHGPNVTVRAN I 

GCTGCCATCACTGAATCGGACAAGTTCTTCATCAATGGTTCCAACTGGGAGGGCATCCTA 

AAITESDKFFINGSNWEGIL 

GGGCTGGCCTATGCTGAGATTGCCAGGCCCGACGACTCTTTGGAGCCCTTCTTTGACTCC 

GLAYAE IARPDDSLEPFFDS 

CTGGTGAAGCAGACCCACATTCCCAACATCTTTTCCCTGCAGCTCTGTGGCGCTGGCTTC 

LVKQTHI PNI FSLQLCGAGF 

CCCCTCAACCAGACCGAGGCACTGGCCTCGGTGGGAGGGAGCATGATCATTGGTGGTATC 

PLNQTEALASVG GSM I IGGI 

GACCACTCGCTATACACGGGCAGTCTCTGGTACACACCCATCCGGCGGGAGTGGTATTAT 

DHSLYTGSLWYT PIRREWYY 

GAAGTGATCATTGTACGTGTGGAAATCAATGGTCAAGATCTCAAGATGGACTGCAAGGAG 

EVI I VRV E I NG Q D L KM D C KE 

TACAACTACGACAAGAGCATTGTGGACAGTGGGACCACCAACCTTCGCTTGCCCAAGAAA 

YNYDKS IVDSGT TNLRL PKK 

GTATTTGAAGCTGCCGTCAAGTCCATCAAGGCAGCCTCCTCGACGGAGAAGTTCCCGGAT 

VFEAAVKS I KAASSTEKFPD 

GGCTTTTGGCTAGGGGAGCAGCTGGTGTGCTGGCAAGCAGGCACGACCCCTTGGAACATT 

GFWLGEQLVCWQAGTTPWNI 

TTCCCAGTCATTTCACTTTACCTCATGGGTGAAGTCACCAATCAGTCCTTCCGCATCACC 

FPVISLYLMGEVTNQSFRIT 

ATCCTTCCTCAGCAATACCTACGGCCGGTGGAGGACGTGGCCACGTCCCAAGACGACTGT 

ILPQQYL RPVEDVATSQDDC 

TACAAGTTCGCTGTCTCACAGTCATCCACGGGCACTGTTATGGGAGCCGTCATCATGGAA 

YKFAVSQS STGTVMGAVI ME 

GGTTTCTATGTCGTCTTCGATCGAGCCCGAAAGCGAATTGGCTTTGCTGTCAGCGCTTGC 

GFYVVFDRARKR IGFAVSAC 

CATGTGCACGATGAGTTCAGGACGGCGGCAGTGGAAGGTCCGTTTGTTACGGCAGACATG 

HVHDEFRTAAVEGPFVTADM 

GAAGACTGTGGCTACAACATTCCCCAGACAGATGAGTCAACACTTATGACCATAGCCTAT 

EDCGYNI PQTDESTLMTIAY 

GTCATGGCGGCCATCTGCGCCCTCTTCATGTTGCCACTCTGCCTCATGGTATGTCAGTGG 

VMAAI CALFMLPLCLMVCQW 

CGCTGCCTGCGTTGCCTGCGCCACCAGCACGATGACTTTGCTGATGACATCTCCCTGCTC 

RCLRCLRHQHDDFADDISLL 

AAGTAAGGAGGCTCGTGGGCAGATGATGGAGACGCCCCTGGACCACATCTGGGTGGTTCC 

K 

CTTTGGTCACATGAGTTGGAGCTATGGATGGTACCTGTGGCCAGAGCACCTCAGGACCCT 
CACCAACCTGCCAATGCTTCTGGCGTGACAGAACAGAGAAATCAGGCAAGCTGGATTACA 
GGGCTTGCACCTGTAGGACACAGGAGAGGGAAGGAAGCAG CGTTCTGG TGGC AGGAATAT 
CCTTAGGCACCACAAACTTGAGTTGGAAATTTTGCTGCTTGAAGCTTCAGCCCTGACCCT 
CTGCCCAGCATCCTTTAGAGTCTCCAACCTAAAGTATTCTTTATGTCCTTCCAGAAGTAC 
TGGCGTCATACTCAGGCTACCCGGCATGTGTCCCTGTGGTACCCTGGCAGAGAAAGGGCC 
AATCTCATTCCCTGCTGGCCAAAGTCAGCAGAAGAAGGTGAAGTTTGCCAGTTGCTTTAG 
TGATAGGGACTGCAGACTCAAGCCTACACTGGTACAAAGACTGCGTCTTGAGATAAACAA 
GAA 
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1 MAQALPWLLLWMGAGVLPAHGTQHGIRLPLRSGLGGAPLGLRLPRETDEE 50 

1 1 II NUM. MM II MINIMI I 1 1 1 1 1 i 1 1 1 1 1 ! I 

1 MAPALHWLLLWVGSGMLPAQGTHLGIRLPLRSGLAGPPLGLRLPRETDEE 50 

51 PEE PGRRG S F VEMVDNLRGKS GQG Y Y VEMT VG S P P QTLN I LVDTG S SNF A 100 

I I II II I I I II I I I I II II II I II II I M I I II I II II I I II II I II I I 
51 SEEPGRRGSFVEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFA 100 

101 VGAAPHPFLHRYYQRQLSSTYRDLRKGVYVPYTQGKWEGELGTDLVSIPH 15 0 

1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M I M 1 1 1 M 1 1 1 i M 1 1 1 M 1 1 1 1 1 M I 

101 VGAAPHPFLHRYYQRQLSSTYRDLRKGVYVPYTQGKWEGELGTDLVSIPH 150 
151 GPNVTVRANIAAITESDKFFINGSNWEGILGLAYAEIARPDDSLEPFFDS 200 

II 1 1 II I M 1 1 1 II 1 1 1 M II 1 1 1 M II I II II M II I III M II II I M 

151 G PNVT VRAN I AA I TE S D KF F I NG SNWEG I LGLAYAE I ARPDD S LE P F FD S 200 
201 LVKQTHVPMLFSLQLCGAGFPLNQSEVLASVGGSMIIGGIDHSLYTGSLW 250 

1 1 1 1 1 hM •-! ! 1 1 M 1 1 ! I M 1 1 -I ! ! M II 1 1 ! I ! ! ! 1 1 1 1 1 i i 1 1 1 

2 01 L VKQTH I PN I F S LQLCG AG F P LNQTE ALAS VGG SM 1 1 GG I DH S L YTG S LW 25 0 

251 YTPIRREWYYEVIIVRVEINGQDLKMDCKEYNYDKSIVDSGTTNLRLPKK 3 00 

I I I I II II II I I II I II II I I I II II II II II II I II II II I II II II II 

251 YTPIRREWYYEVIIVRVEINGQDLKMDCKEYNYDKSIVDSGTTNLRLPKK 300 

301 VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMG 350 

1 1 1 1 1 1 1 1 1 i 1 1 1 M 1 1 1 1 1 1 M 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 M I i 1 1 1 1 

301 VFEAAVKS I KAASSTEKFPDGFWLGEQLVCWQAGTTPWNI FPVI SL YLMG 350 

351 EVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAISQSSTGTVMGAVIME 400 

II II I II II II I II I II II I II II I I II I II I II : I I II I M II II II II 

3 51 EVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAVSQSSTGTVMGAVIME 4 00 

4 01 GFYWFDRARKRIGFAVSACHVHDEFRTAAVEGPFVTLDMEDCGYNIPQT 4 50 

1 1 1 1 ! 1 1 1 1 ! 1 1 1 ! 1 1 ! I ! I ! ! 1 1 1 1 ! ! 1 1 1 1 1 ! I ! I IMIMMMII 

4 01 GFYWFDRARKRIGFAVSACHVHDEFRTAAVEGPFVTADMEDCGYNIPQT 4 50 
451 DESTLMTIAYVMAAICALFMLPLCLIWCQWRCLRCLRQQHDDFADDISLL 500 

I I I M 1 1 1 1 1 M 1 1 1 1 1 ! M M 1 1 M 1 1 M li 1 1 1 1 1 MIMIIMM 

451 DESTLMTIAYVMAAICALFMLPLCLMVCQWRCLRCLRHQHDDFADDISLL 500 

501 K 501 
I 

501 K 501 
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ATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGCGGATCCACCCAGCACGGCATCCGG 

MASMTGGQQMGRGS T Q H G I R 

CTGCCCCTGCGCAGCGGCCTGGGGGGCGCCCCCCTGGGGCTGCGGCTGCCCCGGGAGACC 

LPLRSGLGGAPLGLRLPRET 

GACGAAGAGCCCGAGGAGCCCGGCCGGAGGGGCAGCTTTGTGGAGATGGTGGACAACCTG 

DEE PEEPGRRGS FVE MVDNL 

AGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACCGTGGGCAGCCCCCCGCAGACG 

RGKSGQGYYVEMTVGS PPQT 

CTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCAGTGGGTGCTGCCCCCCACCCC 

LNILVDTGSSNFAVGAAPHP 

TTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACATACCGGGACCTCCGGAAGGGC 

FLHRYYQRQLSSTYRDLRKG 

GTGTATGTGCCCTACACCCAGGGCAAGTGGGAAGGGGAGCTGGGCACCGACCTGGTAAGC 

VYVPYT QG KWEGE LG TD LVS 

ATCCCCCATGGCCCCAACGTCACTGTGCGTGCCAACATTGCTGCCATCACTGAATCAGAC 

I PHGPNVTVRANIAAITESD 

AAGTTCTTCATCAACGGCTCCAACTGGGAAGGCATCCTGGGGCTGGCCTATGCTGAGATT 

KF F I NGSNW EG I L GL AYA E I 

GCCAGGCCTGACGACTCCCTGGAGCCTTTCTTTGACTCTCTGGTAAAGCAGACCCACGTT 

ARPDDSLE PFFDSLV KQT HV 

CCCAACCTCTTCTCCCTGCAGCTTTGTGGTGCTGGCTTCCCCCTCAACCAGTCTGAAGTG 

PNLFSLQLCGAGFPL'NQSEV 

CTGGCCTCTGTCGGAGGGAGCATGATCATTGGAGGTATCGACCACTCGCTGTACACAGGC 

LASVGGSMI IGGIDHSLYTG 

AGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTATGAGGTCATCATTGTGCGGGTG 

S LWYTP I RREWYY EVI IVRV 

GAGATCAATGGACAGGATCTGAAAATGGACTGCAAGGAGTACAACTATGACAAGAGCATT 

E INGQDLKMDCKEYNYDKS I 

GTGGACAGTGGCACCACCAACCTTCGTTTGCCCAAGAAAGTGTTTGAAGCTGCAGTCAAA 

VDSGTTNLRLPKKVF .EAAVK 

TCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCCTGATGGTTTCTGGCTAGGAGAGCAG 

SIKAASSTEKFPDGFWLGEQ 

CTGGTGTGCTGGCAAGCAGGCACCACCCCTTGGAACATTTTCCCAGTCATCTCACTCTAC 

LVCWQAGTTPWNIFPVISLY 

CTAATGGGTGAGGTTACCAACCAGTCCTTCCGCATCACCATCCTTCCGCAGCAATACCTG 

LMGEVTNQSFRITILPQQYL 

CGGCCAGTGGAAGATGTGGCCACGTCCCAAGACGACTGTTACAAGTTTGCCATCTCACAG 

RPVEDVATSQDDCYKFAISQ 

TCATCCACGGGCACTGTTATGGGAGCTGTTATCATGGAGGGCTTCTACGTTGTCTTTGAT 

SSTGTVMGAVIMEGFYVVFD 
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CGGGCCCGAAAACGAATTGGCTTTGCTGTCAGCGCTTGCCATGTGCACGATGAGTTCAGG 

RARKRIGFAVSACHVHDEFR 

ACGGCAGCGGTGGAAGGCCCTTTTGTCACCTTGGACATGGAAGACTGTGGCTACAACATT 

TAAVEGPFVTLDMEDCGYNI 

C C AC AG A C AGATG AGT C ATG A 

P Q T D E S * 
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FIGURE 7A 



ATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGCGGATCGATGACTATCTCTGACTCT 

M-ASMTGGQQMGRGSMTI SDS 

CCGCGTGAACAGGACGGATCCACCCAGCACGGCATCCGGCTGCCCCTGCGCAGCGGCCTG 

P R E Q D G S TQHGIRLPLRSGL 

GGGGGCGCCCCCCTGGGGCTGCGGCTGCCCCGGGAGACCGACGAAGAGCCCGAGGAGCCC 

GGAPLGLRLPRETDEEPEEP 

GGCCGGAGGGGCAGCTTTGTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGC 

GRRGSFVEMVDNLRGKSGQG 

TACTACGTGGAGATGACCGTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGTGGATACA 

YYVEMTVGS PPQTLNILVDT 

GGCAGCAGTAACTTTGCAGTGGGTGCTGCCCCCCACCCCTTCCTGCATCGCTACTACCAG 

GSSNFAVGAAPHPFLHRYYQ 

AGGCAGCTGTCCAGCACATACCGGGACCTCCGGAAGGGCGTGTATGTGCCCTACACCCAG 

RQLSSTYRDLRKGVYVPYTQ 

GGCAAGTGGGAAGGGGAGCTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTC 

GKWEGELGTDLVS I PHGPNV 

ACTGTGCGTGCCAACATTGCTGCCATCACTGAATCAGACAAGTTCTTCATCAACGGCTCC 

TVRANIAA I TE SDKF FINGS 

AACTGGGAAGGCATCCTGGGGCTGGCCTATGCTGAGATTGCCAGGCCTGACGACTCCCTG 

NWEGILGLAYAEIARPDDSL 

GAGCCTTTCTTTGACTCTCTGGTAAAGCAGACCCACGTTCCCAACCTCTTCTCCCTGCAG 

EPFFDSLVKQTHVPNLFSLQ 

CTTTGTGGTGCTGGCTTCCCCCTCAACCAGTCTGAAGTGCTGGCCTCTGTCGGAGGGAGC 

LCGAGFPLNQSEVLASVGGS 

ATGATCATTGGAGGTATCGACCACTCGCTGTACACAGGCAGTCTCTGGTATACACCCATC 

MIIGGIDHSLYTGSLWYTPI 

CGGCGGGAGTGGTATTATGAGGTCATCATTGTGCGGGTGGAGATCAATGGACAGGATCTG 

RREWYYEVI IVRVE INGQDL 

AAAATGGACTGCAAGGAGTACAACTATGACAAGAGCATTGTGGACAGTGGCACCACCAAC 

KMDCKEYNYDKSIVDSGTTN 

CTTCGTTTGCCCAAGAAAGTGTTTGAAGCTGCAGTCAAATCCATCAAGGCAGCCTCCTCC 

LRLPKKVF EAAVKS I KAASS 

ACGGAGAAGTTCCCTGATGGTTTCTGGCTAGGAGAGCAGCTGGTGTGCTGGCAAGCAGGC 

TEKFPDGFWLGEQLVCWQAG 

ACCACCCCTTGGAACATTTTCCCAGTCATCTCACTCTACCTAATGGGTGAGGTTACCAAC 

TTP WNI FPVI SLYLMGEVTN 

CAGTCCTTCCGCATCACCATCCTTCCGCAGCAATACCTGCGGCCAGTGGAAGATGTGGCC 

QSFRITILPQQYLRPVEDVA 

ACGTCCCAAGACGACTGTTACAAGTTTGCCATCTCACAGTCATCCACGGGCACTGTTATG 

TSQDDCYKFAI SQSS TGTVM 
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FIGURE 7B 



GGAGCTGTTATCATGGAGGGCTTCTACGTTGTCTTTGATCGGGCCCGAAAACGAATTGGC 

GAVIMEGFYVVFDRARKRIG 

TTTGCTGTCAGCGCTTGCCATGTGCACGATGAGTTCAGGACGGCAGCGGTGGAAGGCCCT 

FAVSACHVHDEFRTAAVEGP 

TTTGTCACCTTGGACATGGAAGACTGTGGCTACAACATTCCACAGACAGATGAGTCATGA 

F VTLDMEDCGYNI PQTDES * 
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FIGURE 8A 



ATGACTCAGCATGGTATTCGTCTGCCACTGCGTAGCGGTCTGGGTGGTGCTCCACTGGGT 

MTQHGIRLPLRSGLGGAPLG 

CTGCGTCTGCCCCGGGAGACCGACGAAGAGCCCGAGGAGCCCGGCCGGAGGGGCAGCTTT 

LRLPRETDEEPEEPGRRGSF 

GTGGAGATGGTGGACAACCTGAGGGGCAAGTCGGGGCAGGGCTACTACGTGGAGATGACC 

VEMVDNLRGKSGQGYYVEMT 

GTGGGCAGCCCCCCGCAGACGCTCAACATCCTGGTGGATACAGGCAGCAGTAACTTTGCA 

VGSPPQTLNI Li VDTGSSNFA 

GTGGGTGCTGCCCCCCACCCCTTCCTGCATCGCTACTACCAGAGGCAGCTGTCCAGCACA 

VGAAPHPFLHRYYQRQLSST 

TACCGGGACCTCCGGAAGGGCGTGTATGTGCCCTACACCCAGGGCAAGTGGGAAGGGGAG 

YRDLRKGVYVPYTQGKWEGE 

CTGGGCACCGACCTGGTAAGCATCCCCCATGGCCCCAACGTCACTGTGCGTGCCAACATT 

LGTDLVS I PHGPMVTVRANI 

GCTGCCATCACTGAATCAGACAAGTTCTTCATCAACGGCTCCAACTGGGAAGGCATCCTG 

AAITESDKFFINGSNWEGIL 

GGGCTGGCCTATGCTGAGATTGCCAGGCCTGACGACTCCCTGGAGCCTTTCTTTGACTCT 

GLAYA E I AR PDDSLE P F FDS 

CTGGTAAAGCAGACCCACGTTCCCAACCTCTTCTCCCTGCAGCTTTGTGGTGCTGGCTTC 

LVKQTHVPNLFSLQLCGAGF 

CCCCTCAACCAGTCTGAAGTGCTGGCCTCTGTCGGAGGGAGCATGATCATTGGAGGTATC 

PLNQSEVLASVGGSMI I G G I 

GACCACTCGCTGTACACAGGCAGTCTCTGGTATACACCCATCCGGCGGGAGTGGTATTAT 

DHSLYTGSLW. YTPIRREWYY 

GAGGTCATCATTGTGCGGGTGGAGATCAATGGACAGGATCTGAAAATGGACTGCAAGGAG 

EVI IVRVE INGQDLKMDCKE 

TACAACTATGAC AAGAGC ATTG TGGACAG TGG CACCAC CAACC TTCGTTTGCCC AAGAAA 

YNYDKS IVDSGTTNLRLPKK 

GTGTTTGAAGCTGCAGTCAAATCCATCAAGGCAGCCTCCTCCACGGAGAAGTTCCCTGAT 

VFEAAVKS I KAASSTEKFPD 

GGTTTCTGGCTAGGAGAGCAGCTGGTGTGCTGGCAAGCAGGCACCACCCCTTGGAACATT 

GFWLGEQLVCWQAGTTPWNI 

TTCCCAGTCATCTCACTCTACCTAATGGGTGAGGTTACCAACCAGTCCTTTCGCATCACC 

FPVISLYLMGEVTNQSFRIT 

ATCCTTCCGCAGCAATACCTGCGGCCAGTGGAAGATGTGGCCACGTCCCAAGACGACTGT 

ILPQQYLRPVEDVATSQDDC 
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FIGURE 8B 



TACAAGTTTGCCATCTCACAGTCATCCACGGGCACTGTTATGGGAGCTGTTATCATGGAG 
YKFAI SQS STGTVMGAVIME 
GGCTTCTACGTTGTCTTTGATCGGGCCCGAAAACGAATTGGCTTTGCTGTCAGCGCTTGC 
G FYVVFDRARK R I G FAVSAC 
CATTAG 
H * 
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FIGURE 9 
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FIGURE 10 
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FIGURE 11 



MAQALPWLLLWMGAGVLPAHG TQHG I RL PLRSGLGGAPLGLRLPRETDEE 
PEE PGRRGS F VEMVDNLRGKSGQG Y YVEMTVG S P PQTLN I LVDTG S SNFA 
VGAAPHPFLHRYYQRQLSSTYRDLRKGVYVPYTQGKWEGELGTDLVS I PH 
GPNVTVRANIAAITESDKFFINGSNWEGILGLAYAEIARPDDSLEPFFDS 
LVKQTHVPNLFSLQLCGAGFPLNQSEVLASVGGSMIIGGIDHSLYTGSLW 
YTPIRREWYYEVIIVRVEINGQDLKMDCKEYNYDKSIVDSGTTNLRLPKK 
VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMG 
EVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAISQSSTGTVMGAVIME 
GFYWFDRARKRIGFAVSACHVHDEFRTAAVEGPFVTLDMEDCGYNIPQT 
DES 
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FIGURE 12 



MAQAL P WLLL WMGAG VL PAHG TQHGIRLPLRSGLGGAPLGLRLPRETDEE 
PEEPGRRGSFVEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFA 
VGAAPHPFLHRYYQRQLSSTYRDLRKGVYVPYTQGKWEGELGTDLVSIPH 
GPNVTVRANIAAITESDKFFINGSNWEGILGLAYAEIARPDDSLEPFFDS 
LVKQTHVPNLFSLQLCGAGFPLNQSEVLASVGGSMIIGGIDHSLYTGSLW 
YTPIRREWYYEVIIVRVEINGQDLKMDCKEYNYDKSIVDSGTTNLRLPKK 
VFEAAVKS I KAASSTEKFPDGFWLGEQLVCWQAGTTPWNI FPVI SLYLMG 
EVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAISQSSTGTVMGAVIME 
GFYWFDRARKRIGFAVSACHVHDEFRTAAVEGPFVTLDMEDCGYNIPQT 
DESHHHHHH 



